ABSTRACT
3 6
For clarity, the experimental conditions have been abbreviated according to the combination second half of the tunnel is lined with checks both walls.
4 7
Condition A refers to the control condition, which generates an asymmetric optic flow field 1 4 8 1 9 5
wall (P=0.03; Fig. 5C ). The pattern change at this position occurs at a viewing angle of 157 1 9 6
deg. In the 15 cm wide tunnel, the acceleration did not occur until a longitudinal distance of 1 9 7
14 cm after the pattern change, and at a lateral distance of 5 cm from the wall (P=0.01; Fig system detects a change in optic flow and when a behavioural response is initiated -this delay 2 1 7
has been estimated at 100 ms in Drosophila (Fry et al., 2009 ) -it is likely that the bumblebees 2 1 8
were reacting to the pattern when it generated even lower magnitudes of optic flow. Can 2 1 9
bumblebees really detect and react to such low magnitudes of optic flow at such low viewing honeybees (Kirchner and Srinivasan, 1989; Srinivasan et al., 1996; Srinivasan et al., 1991) . In 2 4 3 addition, we find that bumblebees fly significantly faster when the translational optic flow is 2 4 4 asymmetric than when the optic flow cues are strong in both eyes (checks on both walls, 2 4 5 S checks ). A possible explanation for this result is that, as the bees increase the distance to the 2 4 6
wall that provides strong optic flow cues (the checks), they experience a decrease in the maintaining the sum of the optic flow in the dorsal/ventral or lateral visual fields at a set-point 2 7 7
-because the bees in our study changed their flight speed in response to changes in lateral 2 7 8
cues, we will assume that these were the dominant cues in this experiment. According to the 2 7 9 optic flow regulator model, the sum of the maximum magnitude of the translational optic flow field translational optic flow is experienced (this hypothesis is discussed in more detail below). proposes that position is controlled by a unilateral optic flow regulator that strives to maintain 3 1 5
the maximum magnitude of optic flow experienced in a lateral visual field about a set-point.
1 6
We can explore whether this model explains our data by comparing the maximum magnitude increase and decrease in translational optic flow is that in the former case, the bees were 3 7 9
responding by slowing down, whereas in the latter case, they were responding by speeding up.
8 0
It is likely that the bees take longer to speed up than to slow down, which would mean that a The second prediction of the optic flow balancing model is that optic flow is being balanced 3 8 7
in the lateral visual field of each eye. We can explore whether this is the case for bumblebees values from the corresponding condition 3b, 4b and 5b (see Fig. 1B ). In all cases, the data 5 0 5
were indistinguishable, indicating that there was no side bias in the data set. To simplify the 5 0 6
analysis, we therefore pooled the data together. The results from the pooled condition 4 5 0 7
(S checks →A) were then compared with control condition 1 (S checks ) and the results from the 5 0 8 the maximum magnitude of optic flow experienced in each eye (Fig. 6) , we subtracted the 5 3 5 maximum value in the eye viewing the constant pattern from the maximum value in the eye 5 3 6
viewing the pattern that changed. Wilcoxon rank sum tests at the 5% significance level were 5 3 7
used for all statistical analyses.
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